Objectives: To test the contribution of perceived environmental factors (food availability, accessibility and affordability) to mediating socioeconomic variations in women's fruit, vegetable and fast food consumption. Methods: A community sample of 1580 women from 45 neighbourhoods provided survey data on their socioeconomic position (SEP) (education and income); diet (fruit, vegetable and fast food consumption); and the perceived availability of, access to and cost of healthy food in their local area. Results: Once perceived environmental variables were considered, the associations between SEP and diet were weak and non-significant, suggesting that socioeconomic differences in diet were almost wholly explained by perceptions of food availability, accessibility and affordability.
Compared with those of high socioeconomic position (SEP), individuals of low SEP have poorer diets according to a range of dietary indicators. [1] [2] [3] [4] [5] [6] For example, lower SEP individuals are more likely to consume diets high in fat, low in micronutrient density, and to have lower intakes of fruit and vegetables. [7] [8] [9] [10] As a result, studies repeatedly find that people of low SEP possess nutrient intakes and dietary patterns that increase risk of diet-related diseases. 11 12 Even though SEP differences in diet are relatively well documented, the underlying causes of these differences are not well understood. Studies on the correlates of dietary behaviour have identified a range of individual, social and environmental influences on eating. However, the environmental influences (particularly food availability, accessibility and affordability) are under-researched, and existing studies show contradictory findings. Some studies have found that neighbourhood socioeconomic disadvantage is an independent risk factor for low fruit and vegetable intake or high fast food consumption. [13] [14] [15] However, other studies show that neighbourhood SEP is not associated with residents' diets. 16 17 When considering the environmental influences as mediators of SEP variations in diet, some studies show low SEP areas lack healthy eating options, 18 19 whereas others show no difference between affluent and disadvantaged areas in availability, accessibility and cost. 20 21 Australian research has found minimal socioeconomic differences in terms of access to or availability of healthy affordable foods 22 and shopping infrastructure. 23 Consistent with these findings, a recent qualitative study found that women from neighbourhoods across a range of SEP appeared generally satisfied with their local food environment and availability of healthy foods. 24 The effects of socioeconomic disadvantage on diet could be mediated by socioeconomic differences in environmental factors such as food availability, accessibility and affordability. Few studies have directly tested this proposition. In one recent study that did, food environmental factors were not strong mediators of SEP variations in diet. However, the environmental factors assessed in that study were limited to two fairly crude indices: the number of large supermarkets and fruit and vegetable stores locally. 25 This study aimed to investigate the relation between SEP, the perceived physical environment and women's diets (in particular fruit, vegetable and fast food consumption). Specifically, aspects of the physical environment that may mediate the relation between SEP and diet were investigated. Women were the focus of this study since the determinants of women's diets are likely to be different from those of men, 26 and women remain largely responsible for domestic duties, including the provision of food. 27 
METHODS Sample
The sample consisted of 1580 women involved in the Socioeconomic Status & Activity in Women (SESAW) study. Full details of the methods are described elsewhere. 25 28 SESAW was restricted to a geographical area within approximately 25 km of the Melbourne central business district. Based on 2001 census data, the Australian Bureau of Statistics has assigned a SEIFA (Socioeconomic Index for Areas) score based on relative disadvantage to each suburb. All suburbs within the study area were ranked according to SEIFA score, and 45 suburbs (15 each from low, mid and high SEIFA areas) were randomly selected. An initial sample of 2400 women was randomly selected from the Australian electoral roll from all women of working age (18-65 years) within the 45 suburbs targeted.
Given discrepancy in response rates by SEP groups observed in health surveys, 29 30 low and mid SEP suburbs were slightly oversampled relative to the high suburbs, by a ratio of 1.5:1.2:1. Hence the final sample drawn to receive the women's diet survey consisted of 645 women from high SEP, 780 from mid SEP and 975 from low SEP suburbs. A total of 1136 women responded to the survey: 354 from high, 407 from mid and 375 from low SEP neighbourhoods. This response (50% overall, excluding from the denominator 127 women who had moved/were ineligible) is similar to those obtained in other recent mail-based surveys targeting women. 31 The SESAW study focused on physical activity as well as diet. All participants completing a separate physical activity survey (which did not collect diet data) were asked if they were willing to complete a second survey, and those agreeing were posted the diet survey. This second phase of the study resulted in an additional 444 diet surveys (42% of those completing the original physical activity survey). Hence the final sample size for the present analyses was 1580. Owing to incomplete data, 252 women were excluded from analyses in table 2 (n = 1328); 204 women were excluded from analyses in table 3 (n = 1376); and 218 women were excluded from analyses in table 4 (n = 1362).
Procedures
Approval to conduct the research was obtained from the Deakin University research ethics committee. Eating surveys were posted to 2400 women and physical activity surveys to a separate sample of 2400 women. A reminder protocol 32 was used by which those women who did not respond received a postcard after three weeks, and a second reminder with a replacement survey package after a further three weeks. As small incentives, all women received a $1 lottery ticket with their initial survey package and all were advised that they would be entered into a drawer to receive one of five shopping vouchers or movie passes.
Measures

Predictor variable: socioeconomic position
There is little consensus about the appropriate means of conceptualising and measuring SEP, 33 particularly among women. 34 Using only one measure of SEP may underestimate true dietary differences because only one component of SEP is considered, 35 and different SEP indicators may measure different causal mechanisms. 36 Therefore two measures were used in this study; education and income. Women's self-reported highest education qualification was categorised as: less than year 12;
year 12, trade or certificate; degree or higher degree. Women also reported their own average gross (before tax) weekly income (including wages, salary, pensions and allowances). The response categories were; less than $500 per week; $500-$999 per week; $1000 or more per week; don't know/don't want to answer/missing.
Outcome variables
Because of their established associations with a range of health outcomes, 37 consumption of fruit, vegetable and fast food were used as the dietary measures in this study.
Participants were asked in two separate questions: how many servings of fruit, and how many servings of vegetables they usually consumed per day. These questions have been validated in the Australian National Nutrition Survey 38 in which they were shown to adequately discriminate between SEP groups with different fruit and vegetable intakes. The response categories were none; one serving; two servings; three to four servings; five servings or more. Women were then classed into two groups for each question. Those that met the Australian dietary guidelines 37 for fruit consumption (two or more servings per day) were classed as high fruit consumers, and those that failed to meet the dietary guidelines (less than two servings per day) were classed as low fruit consumers. Initially a similar classification was applied for vegetable consumption, using a cut-off point of five servings or more, consistent with the Australian dietary guidelines. 37 However only 5% of the women met this guideline, leaving insufficient numbers to enable detailed analyses. Consequently, the categories of vegetable consumption were reassessed. The next consecutive response option to the question on vegetable consumption was three to four servings per day (60-80% of the level of consumption recommended). A larger proportion (34% of women) reported consuming at least three to four servings of vegetables per day. Therefore, this cut-off point was used to categorise women as being low or high vegetable consumers.
Fast food consumption was assessed with the questions: ''How many times per week, including breakfast, lunch and dinner, do you eat meals that are from fast food restaurants (for example, pizza, McDonald's) eaten in the fast food restaurant?'' and, ''How many times per week do you eat meals that are from fast food restaurants eaten as 'fast food' at home/work/study (including home delivery)?''. Responses for both questions were: never; less than one meal/week; about one meal/week; two to three meals/week; four to five meals/week; six to seven meals/ week or more. These two questions were summed to calculate total fast food consumption. Women were categorised as infrequent fast food consumers (one fast food meal per week or less) or frequent fast food consumers (more than one fast food meal per week). Although there are currently no well established validated measures of fast food consumption, this cut-off point has been shown to distinguish women at risk of weight gain. 39 
Environmental mediators
Questions about women's local neighbourhood assessed three domains: food availability, accessibility and affordability. These questions were developed for the present study. Food availability: Perceived food availability was assessed with four items assessing agreement (1: strongly agree to 5: strongly disagree) with the statements: ''I can do most of my food shopping at stores in my local neighbourhood; at the shop where I buy fruits and vegetables, the variety of fresh fruits and vegetables is limited; the fresh produce in my area is usually of a high quality; there are lots of healthy options for eating out in my local neighbourhood''.
Food accessibility: 11 potential perceived food accessibility mediators were assessed. Respondents were asked if they had difficulties with transport to or from their usual place of food shopping; access to a motor vehicle for private use; and access to childcare if they needed to go shopping without their children. Women were also asked to report how long it took them to get to their main shopping location (for example, supermarket) from home, with four response options, ranging from less than 10 minutes to more than 30 minutes. Respondents were also asked if a supermarket; a fruit and vegetable store; a small grocery store; a fresh food market; a fast food restaurant; a nonfast food restaurant; and a café were within walking distance of the woman's home.
Food affordability: The women responded to five questions which assessed their perceptions of the cost of food. On a scale from 1: not at all to 4: very much, women were asked in two separate questions how much they considered the cost of food, and ''specials/discounts/sales'', when deciding what food or groceries to buy when food shopping. Perceived cost of fruit and vegetables was measured with two items assessing agreement (1: strongly agree to 5: strongly disagree) with the statements: ''I do not buy many fruits because they cost too much; I do not buy many vegetables because they cost too much''. Respondents were also asked (yes/no) if they had ever run out of food in the last 12 months and been unable to afford to buy more.
Statistical analyses
Analyses were conducted using SPSS version 11.0. Descriptive analyses were performed to describe the distributions of SEP, age, marital status and dietary variables. SEP and the dietary variables were then entered into separate logistic regression models, predicting the likelihood of being either a high fruit consumer, a high vegetable consumer or a frequent fast food consumer (model 1).
Baron and Kenny's approach to testing mediation was used. 40 Individual logistic regression analyses were used, as appropriate, Evidence-based public health policy and practice to assess which potential mediating variables met the initial conditions of mediation: (1) the independent variable (education or income) being significantly associated with the potential mediator and (2) the potential mediator being significantly associated with the dependent variable (dietary behaviours). 40 For these initial criteria an inclusive significance level of p,0.05 was set. The final condition of mediation was that inclusion of the potential mediator reduced the association between the independent and dependent variables. 40 To test this, separate logistic regression analyses were conducted in which those environmental mediators found to satisfy criteria 1 and 2 above were added to model 1 (model 2). Based on its established association with diet, 41 42 women's marital status was also controlled for in analyses. Age was not controlled for as preliminary x 2 analyses showed it was not significantly associated with the dietary outcome variables. Table 1 presents the participant characteristics and distributions of fruit, vegetable and fast food intakes by socioeconomic variables. Women who were high fruit and vegetable consumers had higher levels of education; and were married or living in de facto relationships. Frequent fast food consumers were more likely to be on a low income; and either separated, widowed, divorced or never married. Education was not associated with fast food intake, and income was not associated with either fruit or vegetable intake; therefore mediating models were not conducted for these variables. Table 2 shows the effects of adjusting for environmental variables on associations between women's education level and the likelihood of being a high fruit consumer. Model 1 shows that, controlling for marital status, highly educated women were 67% more likely to be a high fruit consumer compared to low educated women. Model 2 added those mediating variables found to be significantly bivariately associated with both the predictor (education) and outcome (fruit consumption) variables; in total there were two availability variables, two accessibility variables and five affordability variables. The odds of being a high fruit consumer for high SEP women were reduced (to OR = 1.36) and became non-significant once the environmental mediators were added to model 2. Both availability variables-availability of quality fresh produce and healthy options to eat out locally; and two affordability variables-not buying fruits and not buying vegetables because they cost too much-remained predictive of the odds of fruit consumption in these models. Table 3 shows that education level was significantly related to vegetable consumption, with those women who were highly educated 1.66 times more likely to be high vegetable consumers than those women with less than 12 years education. Those mediating variables found to be significantly bivariately associated with both the predictor (education) and outcome (vegetable consumption) variables were added in model 2. As a result, two availability variables, three accessibility variables and four affordability variables were included. The mediating analyses showed that the odds ratio for the association between high education and vegetable consumption was reduced and became non-significant when the environmental variables were added in model 2. Both availability variables-availability of Evidence-based public health policy and practice quality fresh produce and healthy options to eat out locally, and one affordability variable-not being able to afford healthy foods, were significantly predictive of vegetable consumption in the final model. Table 4 shows the effects of adjusting for environmental mediators on associations between women's income level and likelihood of being a frequent fast food consumer. High income women were almost 50% less likely to be frequent fast food consumers than low income women (model 1). Again, mediating variables found to be significantly bivariately associated with both the predictor (income) and outcome (fast food consumption) variables were added in model 2; a total of two availability variables, two accessibility variables and four affordability variables were included. The odds for frequent fast food consumption among high SEP women became non-significant once the environmental mediators were added to the model. Availability of healthy options to eat out remained the only predictor of fast food consumption in this model, with those women who reported plenty of healthy options to eat out in their local neighbourhood less likely to be frequent fast food consumers.
RESULTS
DISCUSSION
This study is one of the first to examine the contribution of perceptions of food availability, accessibility and affordability to mediating socioeconomic differences in fruit, vegetable and fast food consumption among women. While separate studies have reported that SEP is inversely related to fruit and vegetable consumption 7-10 and positively associated with fast food consumption, 14 43 44 the present findings advance those of previous studies by showing that perceived environmental factors such as food availability, accessibility and affordability may mediate the association between SEP and diet.
Consistent with previous research, we found SEP variations in the outcomes examined, with those in the lowest educational group less likely to be high fruit and vegetable consumers and those in the lowest income group more likely to be high fast food consumers. Once all three sets of environmental variables were considered in each of the tables, the associations between SEP and diet became weak and non-significant, suggesting that socioeconomic differences in diet were almost wholly explained by the perceived food availability, accessibility and affordability variables examined. The contribution of perceived environmental mediators appeared to be the strongest for vegetable consumption, where the odds of being a high vegetable consumer were reduced by 24% (from 1.66 to 1.26) with the inclusion of environmental mediators.
The present findings suggest that focusing on perceived food availability, accessibility and affordability may be important in reducing socioeconomic differences in women's diets. The findings also suggest that different perceived environmental factors played a role in mediating associations of SEP with different dietary outcomes. For example, the same two availability variables (quality of fresh produce and healthy options to eat out locally) were predictive of all three dietary outcomes; whereas other availability variables (ability to shop at food stores locally and variety of fresh fruit and vegetables available locally) were not predictive of any of the three dietary outcomes. It could be that there is minimal SEP difference in the food shopping that can be done in local stores as previous Australian evidence has shown 22-24 ; or that low SEP individuals may perceive that they lack quality but not variety of fresh produce in their local stores. Finally, more cost variables compared to the other variables were included as mediators, suggesting that food affordability may be a particularly critical mediator of the SEP differences in women's diet. This is not surprising considering the current structure of food prices is such that sweet and high-fat foods provide dietary energy at a low cost, whereas the energy cost of lean meats, fish, vegetables, and fruit is likely to be higher. 45 The findings of this study need to be confirmed since it is not clear how closely women's perceptions of food availability, accessibility and affordability match the objective environments in which they live. The present findings suggest that women's income and education were associated with both dietary outcomes and with a number of perceived environmental variables. However, other Australian research has found that neighbourhood SEP is not associated with food price or availability. 22 23 These discordant findings may be attributable to the use of subjective as opposed to objective measures of food environmental variables, but this requires further investigation. The present findings are also based on cross-sectional data, and it is not possible to determine whether the associations are causal. Other limitations include the use of self-report measures, in particular the possibility of dietary measurement error resulting from the use of self-report food frequency questionnaire, and the restriction of study area to one city. This study received a modest response rate, although the response is similar to that achieved in other health surveys. 46 Strengths of the study include the relatively large sample design and the incorporation of multiple potential mediators.
Acknowledging these limitations, findings of the present study have important implications for nutrition promotion among women, particularly those from disadvantaged groups. Strategies to decrease socioeconomic differences in diet could involve promoting inexpensive ways to increase consumption of fruit and vegetables, and to ensure that people of low SEP are aware that many healthy foods are available at relatively low cost. Food Cent$, an Australian health promotion programme targeting low income families, developed a proportional spending model which demonstrated that it is possible to achieve a healthy diet within a limited budget. 47 Future studies, however, are also required to assess the relative importance of environmental perceptions alongside other potential mediators such as values, knowledge, cooking skills, social norms and support.
Policy/programme implications
Public health strategies aimed at decreasing socioeconomic differences could involve promoting inexpensive ways to increase healthy foods such as fruit and vegetable consumption, and to ensure that people of low SEP are aware that many healthy foods are available at relatively low cost. Policies addressing poorer availability, accessibility and affordability of healthy foods in disadvantaged areas may also be required.
What is already known on this subject
It is well documented that individuals of low socioeconomic position (SEP) have poorer diets according to a range of dietary indicators. However, the mechanisms underlying these socioeconomic differentials are not known.
What this study adds
The findings advance those of previous studies by showing that environmental factors such as perceived food availability, accessibility and affordability mediate the association between SEP and diet. they are involved in treating and/or researching. This monograph provides health policy makers and planners with the background information to monitor, plan and treat the coming wave of second primary cancers that will be diagnosed in the future in today's patients. Health has multiple meanings-those constructed by medical professionals, governments and their representatives, multilateral agencies and their employees and, not least, by those touched by medical and public health schemes. These visions frequently differ, as a range of collective and individual priorities and calculations affect policy making, the implementation of projects and their reception in society in myriad ways. Visible in all geographical, social and political contexts, these trends are often downplayed by commentators working with an agenda to present health-related activity as something requiring centralised planning and direction. What such sanitized and predetermined descriptions often lack is a detailed assessment of how communities can actually participate in and thereby strengthen medical and public health campaigns; such accounts, whatever their provenance, need to be questioned and corrected. This edited collection of papers is valuable precisely as it enlivens us to a wide range of perspectives and possibilities. Health, as the editor and many contributors point out, is integral to people's lives and has the potential of making an enormous difference in many ways. Discussions around health hold out, for instance, the potential to democratize societies, which is to be welcomed in contexts in which the free, fair and universal election of governments is still a distant possibility. These conversations about health can also bring about higher levels of social activism among diverse communities, which can and should be deeply instructive to government and nongovernmental organisations working in their midst. That this often does not happen is something that shines through in several articles, which highlight the significance of trying not to fall prey to meaningless technical jargon that haunts many of the documents released by agencies such as the World Bank and the International Monetary Fund and the day to day work of departments of many United Nations' agencies. In these publications, real human voices are frequently drowned by unfathomable economic theories and terms that make sense to only a small clutch of people, often distantly removed from the locations where day to day health-related work is being carried out. The fact that policies are affected by continual change, as they are negotiated and implemented in diverse social and political contexts, is something that the assessors employed by funding agencies often choose to ignore.
This edited volume thus reminds us that we need to be aware of the variety of complex agendas underlying such assessments; this book also opens our eyes to a variety of trends and developments in the field that we, as chroniclers of health policy and their future possibilities, need to remain sensitive to. Apart from listening to the widest possible range of voices and opinions, we need to be better informed about a plethora of local political and social cultures. This is important in a situation in which there is no universal policy that can be implemented globally, across national and social boundaries. The need for a global perspective is not downplayed by the contributors; however, what is recommendedand this is to be applauded-is that they provide a reminder that health policies require adaptation to a variety of regional, national and local contexts, each of which accommodate a range of human expectations and attitudes. Therefore, we are sensitised to the fact that as we set out to draw up plans, implement policy and prepare assessments of the efficacy and long-term usefulness of health schemes, we need to adopt the broadest perspective in relation to the societies we are seeking to work with. In this regard, issues of class and gender are flagged up as being important; so are other significant social determinants such as varying educational levels, ethnic backgrounds and, not least, differentiated access to political power and information. Most importantly, this volume reminds us that it is important for all of us to consider-and celebrate-the human element, in all its rich diversity, while discussing issues of health.
The issues raised in this edited volume are particularly important in a context in which the World Health Organisation prepares to re-invigorate its commitment to the project of providing access to primary healthcare. I sincerely hope that World Health Organisation officials in Geneva, its regional offices and the field find the time to read these articles and think deeply about the issues they raise. The lessons these pieces provide are important, not least as they have been put together after constructive conversations among a group of people who appear to be socially engaged, politically informed and, perhaps most significantly, open-minded about what is considered useful and valuable by a diversity of communities and individuals. 
